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Letters

Is the loss of cerebral cortical choline acetyl
transferase activity in Alzbeimers disease
due to degeneration of ascending
cholinergic nerve celis?

Sir: Although some of the marker
enzyme choline acetyl transferase may be
present in cholinergic neurons intrinsic to
the cerebral cortex,' most is thought to
reside within the terminals of ascending
fibres whose nerve cell bodies are located
within that area of brain known as the sub-
stantia innominata.' 2 Reductions in cere-
bral cortical choline acetyl transferase
activity in Alzheimer's disease3-6 may
therefore reflect dysfunction of these nerve
cells. Alterations in the capacity to form
proteins needed for physiological function
are indicated7 by changes in nerve cell nuc-
leolar volume and cytoplasmic RNA con-
tent.
We have measured8 these features in 60

nerve cells of the substantia innominata, in
each of 12 demented patients dying with
histologically verified Alzheimer's disease
(mean age 81-2 + 1*3 yrs; necropsy delay
32*9 + 2-8 h) and in eight others (mean age
78-2 + 1*7 yrs; necropsy delay 36-7 ± 3*1
h) with multi-infarct dementia. Findings
are compared with those from a control
group of eight patients (mean age 80-4 ±
1-3 yrs; necropsy delay 32-4 + 4-0 h) dying
without neurological or psychiatric disease
and judged to be mentally preserved.
When compared with controls both nuc-

leolar volume and cytoplasmic RNA con-
tent were significantly reduced in
Alzheimer's disease by 34 and 32% respec-
tively, whereas neither was altered in
multi-infarct dementia (Table). Such
changes in function in Alzheimer's disease
are consistent with other findings9-' of
neuronal degeneration and loss of choline
acetyl transferase activity in this region of
the brain, and indicate that the loss of
cerebral cortical choline acetyl transferase
activity in Alzheimer's disease,3-6 is prob-
ably mainly due to reduced levels of func-
tion within the perikarya of cholinergic
neurons of the substantia innominata. The
smaller decreases in cortical choline acetyl
transferase activity reported in multi-
infarct dementia3 4 most likely stem from
tissue destruction caused by local circulat-
ory deficits or the involvement of
cholinergic synapses in the few senile pla-

Table

Group Nucleolar volume (fim3) Cytoplasmic RNA content
(Arbitrary units)

Control (n = 8) 31-6 ± 2-3 34-7 + 1-6
Alzheimer's disease (n = 12) 20-8 + 1.9* 23-6 + 1.2*
Multi-infarct dementia (n = 8) 32-4 + 2-5 35 8 + 1-9

Values are means ± SEM
*p < 0-001, compared with control values

ques usually present in these patients.
The degeneration in Alzheimer's dis-

ease, but not in multi-infarct dementia, of
other nerve cells which also give rise to
ascending pathways, such as those of the
locus caeruleus, 12-15 vagus nerve nucleus,'-
and hypothalamus,'6 suggests that the
cholinergic changes, in Alzheimers dis-
ease, may be only one facet of a wider pro-
cess of deprivation of cerebral input and
may partly explain why the many therapeu-
tic trials aimed at restitution of the
cholinergic system alone, have, so far, met
with little success.
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Insulin-induced hypoglycaenia does not
abolish chorea

Sir: Pathological changes occur in the
hypothalamus in Huntington's disease.'
Insulin tolerance tests have been used to
examine hypothalamic function in such
patients, and mild abnormalities of growth
hormone secretion have been described.24
In the course of such an investigation,
Keogh et a12 noted that chorea ceased some
30 min after the insulin injection and was

not evident for the next 60 to 75 min in all
of the twelve patients studied. They did not
think that this dramatic change was due to
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Letters

an altered level of consciousness, for "all
patients were awake throughout the inves-
tigations and were checked repeatedly to
see that they were capable of verbal com-
munication". Subsequently, Lavin et a13
described similar observations in another
group of eight patients with Huntington's
disease, in all of whom chorea disappeared
for at least an hour within about half-an-
hour of the insulin injection. Such a drama-
tic effect on chorea might provide some
clue as to the pathophysiology of that
movement disorder, so we have repeated
the study concentrating on the effect of
insulin-induced hypoglycaemia on the
chorea.

Five patients with Huntington's disease
(four males and one female; aged 30 to 70
years; with disease duration from 2 to 13
years; four on no drugs and one on
tetrabenazine 25 mg three times daily)
with obvious chorea were studied. After an
overnight fast, blood was withdrawn for
glucose estimation, and insulin (0 1 mg/kg)
was injected into the opposite arm. Blood
sugar and clinical response were measured
every 10 min for 60 min, and then every 20
min for a further 60 min. The severity of
chorea was rated using a specially designed
scale described in detail elsewhere.5 In
addition the number of choreic movements
occurring at rest in one selected region,
such as an eye, finger or toe depending on
the individual patient, was counted over a
60 sec period. Blood sugar fell below 2-0
mmol/l and symptoms and/or signs of
hypoglycaemia developed in all subjects.
However, the intensity of chorea did not
alter. Three subjects fell asleep during the
test, and chorea disappeared in two, but on
arousal their chorea was of the same sever-
ity as before insulin. Unfortunately,
insulin-induced hypoglycaemia had no
effect on chorea in our patients.
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Lavin PJM, Bone I, Sheridan P. Studies of The second trace shows a series of saccades
hypothalamic function in Huntington's 300 to either side of the primary position,
chorea. J Neurol Neurosurg Psychiatry recorded at a lower gain. At the start of the
1981;44:414-8. trace the null position is at 300 left, as it

4 Phiflipson OT, Bird ED. Plasma growth hor- shifts to the p o first degree
mone concentrations in Huntington's hfsth pnimary posiion frtdge
horea. concentraMolec Med 1976;50:5514 nystagmus to the left appears and increases

'Marsden CD, Schachter M. Assessment Of in amplitude. It has been commented pre-
extrapyramidal disorders. Br J Clin Phar- viously that the nystagmus can be concep-
macol 1981;11:129-51. tualised as resulting from periodic shifts of

the null zone.4 Other features were also
Periodic altemartng nystagmus in a case of similar to most previously reported cases
hereditary ataia and its treatment with (for example the three analysed in detail by
badofen Baloh et al).5 The spontaneous nystagmus

was superimposed on saccades and smoothSir: I descinbe below a patient with a pursuit. Optokinetic nystagmus could be
dominantly inherited cerebellar degenera- produced only during null phase or when
tion who presented with osallopsia, and the stimulus was moving in the same direc-
was found to have perodic alternating nys- tion as the slow phase of the nystagmus.
tagmus. His symptoms were virtually Traces three and four were recorded in a
abolished following treatment with baclo- similar manner whilst the patient was tak-
fen, which confirms a recent finding in two ing baclofen 10 mg thrice daily. Spontane-
out of three cases of periodic alternating ous nystagmus in the primary position has
nystagmus similarly treated.' Periodic been abolished, first degree nystagmus still
alternating nystagmus itself is a rare and occurs during saccadic eye movements to
extraordinary form of spontaneous nys- right and left but there is no longer any
tagmus. It is a horizontal, usually jerk nys- shift of the null position.
tagmus which changes direction periodi- Oscillopsia is common in periodic alter-
cally. Less than a hundred cases are to be nating nystagmus.6 It is particularly
found in the literature in association with a troublesome because, for most of the cycle,
considerable variety of disorders including nystagmus occurs in the primary position.
multiple sclerosis, posterior fossa malfor- This patient was rendered asymptomatic
mations and tumours, phenytoin intoxica- for most activities whilst taking baclofen
tion and neurosyphilis. One previous case because this feature was abolished.
has been reported in a hereditary ataxia Periodic alternating nystagmus is uncom-
(Friedreich's ataxia),2 but the veracity of mon and easily missed. The present case
the diagnosis in that case has been ques- illustrates that whatever the underlying
tioned.3 disorder, it is worthwhile looking
A 34-year-old salesman presented with a specifically for the condition in any patient

four year history of increasingly trouble- complaining of oscillopsia as it appears to
some oscillopsia. His father and grand- be one of the few such eye movement dis-
father had both developed ataxia in middle orders for which effective treatment is
life. The former is living, has been investi- availablee
gated elsewhere, and a diagnosis of I thank Julia Bradford for expert techni-
hereditary ataxia made; he has nystagmus, cal assistance, and Dr MIFT Yealland for
but details are not known. No other family permitting me to report this case.
members are as yet affected. On examina- GT PLANT
tion cavoid feet and alternating nystagmus Addenbrookes Hospital,
were noted, but no other abnormalities. Hills Road,
Routine blood count and biochemistry Cambridge CB2 2QQ
were normal. Acanthocytes were looked
for but none seen. Serological tests for References
syphilis were negative. Skull radiographs
were normal but a CTscan showed marked IHalmagyi GM, Rudge P, Gresty MA, et al.
brain stem and cerebellar atrophy. Nerve Treatment of periodic alternating nystag-
conduction studies and visual evoked mus. Ann Neurol 1980;8:609-1 1.
responses were within normal limits. The 2Gorman WF, Brock S. Periodic alternating
upper trace in the figure is a continuous nystagmus in Friedreich's ataxia. Am J Oph-
record of the patient's periodic alternating thalmol 1950;33:860-4.

3Kirkham TH, Guitton D, Katsavkas A, et al.nystagmus with eyes in the primary posi Oculomotor abnormalities in Friedreich's
tion. The cycle length is 182 seconds with a ataxia. Can J Neurol Sci 1979;6:167-72.
left beating phase of 80 seconds, a right 4Daroff RB, Dell'Osso LF. Periodic alternating
beating phase of 76 seconds and two null nystagmus and the shifting null. Can J
phases of 12 and 14 seconds respectively. Otolaryngol 1974;3:367-71.
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